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1 . S The amendment filed on 15 May 2007 under 37 CFR 1 .312 has been considered, and has been: 

a) [3 entered. 

b) □ entered as directed to matters of form not affecting the scope of the invention. 

c) □ disapproved because the amendment was filed after the payment of the issue fee. 

Any amendment filed after the date the issue fee is paid must be accompanied by a petition under 37 CFR 1.313(c)(1) 
and the required fee to withdraw the application from issue. 

d) □ disapproved. See explanation below. 

e) □ entered in part. See explanation below. - . . rp^ a^iaj 




TRONG PHAN 
PRIMARY EXAMINER 



U.S. Patent and Trademark Office 
PTOL-271 (Rev. 04-01) 



Reponse to Rule 312 Communication 



Part of Paper No. 0507 




David B. Ritchie 
THELEN REID BROWN RAYSMAN & STEINER LLP 
Serial No.: 10/813,907 
Our Reference No.: 1MPJ-0027A (033327-054) 

REPLACEMENT SHEET 



1/27 



10 



S/22/07 



14^ 



12 



Jl 



16 



FIG. 1 
(Prior Art) 




FIG. 2 
(Prior Art) 



30 



V, 



dd 



or RESET 



NVM 



Jl 



32 



Latch or 
Logic Gate(s) 



-o Logic 



Gndt> 



FIG. 3 



David B. Ritchie 
THELEN REID BROWN RAYSMAN & STEIN ER LLP 
SERIAL NO.: 10/813,907 
Our REFERENCE NO.: IMPJ-0027A (033327-054) 

REPLACEMENT SHEET 



2/27 



3 

o 




o 

u. 



David B. Rjtchie 
THELEN REID BROWN RAYSMAN & STEINER LLP 
SERJAL NO.: 10/813,907 
OUR REFERENCE NO.: IMPJ-0027A (033327-054) 

REPLACEMENT SHEET 



3/27 



52 



PFET 5 4-^ ^F loating Gate 



Drain ^ ^^^ffl^ 5 ^ Source 




FIG. 5A 



58 



Common 
Common Floating Gate 

Storage^. Floating Gate i 
Transistor * j ftn \Control Gate 

60 ^ / 60 ^\ V Implant 

' " Source 




FIG. 5B 



53 



PFET 54 ~> ^-F loating Gate 
Drain t^jgfas?^ /' 5 ^ Source 













< 

p- 



FIG. 5C 



David B. Ritchie 
THELEN RE ID BROWN RAYSMAN & STEINER LLP 
Serial No.: 10/813,907 
Our Reference No.: 1MPJ-0027A (033327-054) 

REPLACEMENT SHEET 



4/27 



59 



cn Common 
Storage V Floating Gate 

Transistor / 60^ V Implant 

Drain ^ ^M^fl ^-Source fSMMM 



_ Common 
Floating Gate 

Control Gate 




FIG. 5D 



64 



pfet , n t 

go /-Floating Gate 

Drain -^^ HSf ^Source 



•Control Gate 




FIG. 5E 



David B. Ritchie 
THELEN RE ID BROWN RAYSMAN & STEINER LLP 
SERIAL NO.: 10/813,907 
OUR REFERENCE No.: 1MPJ-0027A (033327-054) 

REPLACEMENT SHEET 



5/27 



n rr T 70 ^ ^Control Gate 

whzw/ Mm Gate 

Drain -n. ^mrn^mmr ^-Source 







Kay 






P" 



FIG. 5F 



!L4 



FIG. 6 



David B. Ritchie 
THELEN RE ID BROWN RAYSMAN & STEINER LLP 
Serial No.: 10/813,907 
OUR REFERENCE NO.: IMPJ-0027A (033327-054) 



REPLACEMENT SHEET 



6/27 




6 

•o 

> 



H 
LU 
CO 
ID 



0 

(0 

CD 

■*-> 

o 



6 

C 

O 



David B. Ritchie 

THELEN REID BROWN RAYSMAN & STEIN ER LLP 
SERIAL NO.: 10/813,907 
Our Reference No.: IMPJ-0027A (033327-054) 

REPLACEMENT SHEET 



7/27 




David B. Ritchie 
THELEN RE ID BROWN RAYSMAN & STEINER LLP 
Serial No.: 10/813,907 
OUR REFERENCE NO.: 1MPJ-0027A (033327-054) 

REPLACEMENT SHEET 



8/27 




David B. Ritchie 
THELEN RE ID BROWN RAYSMAN & STEIN ER LLP 
SBRJAL NO.: 10/813,907 
OUR Reference NO.: IMPJ-0027A (033327-054) 

REPLACEMENT SHEET 



9/27 




r 

CM 



6 



o 

TO 

59 
o 



c 
O 



David B. Ritchie 
THELEN RE ID BROWN RAYSMAN & STEINER LLP 
Serial No.: 10/813,907 

OUR REFERENCE NO.: 1MPJ-0027A (033327-054) 
REPLACEMENT SHEET 



10/27 



3 

o 

O 




T3 
"O 
> 



0 

-•— < 

o 



■a 

c 



David B. Ritchie 
THELEN RE ID BROWN RAYSMAN & STEINER LLP 
SERIAL NO.: 10/813,907 
Our Reference No.: IMPJ-0027A (033327-054) 

REPLACEMENT SHEET 



121—- 

fg o 


11/27 


► 


0 : 1 

• 
• 

fg_n 


Logic 
Gate(s) 


lnput_0 

• 
• 

0 




Inputjn 


FIG. 12A 



122 



v dd t> 



126-nJi 



pFET?" 



fgo 



-DOut 



nFETo 

124^ 9 



GndD- 



FIG. 12B 



David B. Ritchie 
THELEN RE ID BROWN RAYSMAN & STEINER LLP 

Serjal No.: 10/813,907 
. OUR REFERENCE NO.: IMPJ-0027A (033327-054) 

REPLACEMENT SHEET 



12/27 



127 

Vdd<>- 



Ino 



l I 


JP — 


fgo 






VJ 


> ► 



Out 



Gnd- 



FIG. 12C 



128-n^ 
RESET O 



130^ 



RESET O 



132 



Master 




Slave 


Fuse 




Latch 



-D Logic 



GndO 



FIG. 13 



David B. Ritchie 
THELEN RE ID BROWN RAYSMAN & STEINER LLP 
SERJAL NO.: 10/813,907 
OUR REFERENCE NO.: IMPJ-0027A (033327-054) 

REPLACEMENT SHEET 



co 



T_ 



J 



03 



CO 



£ 



1 



6 



David B. Rjtchie 
THELEN REfD BROWN RAYSMAN & STEINER LLP 
Serjal NO.: 10/813,907 
OUR REFERENCE NO.: IMPJ-0027A (033327-054) 

REPLACEMENT SHEET 



14/27 



S 1 

(0 



CO 



1 



£ 



ui 

CO 
LU 



o 

CO 



T. 



\— 
LU 

CO 
LU 

a: 





o 


E 


E 




SZ 


o 


a 


TO 









J 



"1 



0 



eg 

o 



E 

B 

(0 




E 
sz 
o 

(0 



I 

E 
sz 
o 

■*-> 
TO 



£ 



1 



C 

O 



David B. Ritchie 
THELEN RED BROWN RAYSMAN & STEIN ER LLP 
Serial No.: 10/813,907 
OUR REFERENCE NO.: IMPJ -0027 A (033327-054) 

REPLACEMENT SHEET 



15/27 




David B. Rjtchie 
THELEN REID BROWN RAYSMAN & STEIN ER LLP 
SERJAL NO.: 10/813,907 
Our Reference No.: IMPJ-0027A (033327-054) 

REPLACEMENT SHEET 



16/27 




David b. Ritchie 
THELEN RE ID BROWN RAYSMAN & STEINER LLP 
Serjal No.: 10/813,907 
OUR REFERENCE No.: IMPJ-0027A (033327-054) 

REPLACEMENT SHEET 



17/27 



O 
0 




David B. Ritchie 
THELEN REID BROWN RAYSMAN & STEINER LLP 
Serial No.: 10/813,907 
Our Reference No.: IMPJ-0027A (033327-054) 

REPLACEMENT SHEET 

18/27 




FIG. 19 



David B. Ritchie 
THELEN RE ID BROWN RAYSMAN & STEIN ER LLP 
Serial No.: 10/813,907 
Our Reference No.: IMPJ-0027A (033327-054) 

REPLACEMENT SHEET 



19/27 



162 



MOSCAP Tunneling Junction 



Conductor, VJun csro 
Floating Gate-v , . \ 




FIG. 20 



164 



pFET Tunneling Junction 



Conductor, V_tun 



I 1 «i J 



r loating Gate 



n- 



FIG. 21 



David B. Ritchie 

THELEN RE ID BROWN RAYSMAN & STEINER LLP 

Serial no.: 10/813,907 
Our Reference No.: IMPJ-0027A (033327-054) 

REPLACEMENT SHEET 



20/27 



HVJgOo 
HV_fg1 D 




FIG. 22 



David B. Ritchie 
THELEN RE ID BROWN RAYSMAN & STEINER LLP 
Serial No.: 10/813,907 
Our Reference No.: IMPJ-0027A (033327-054) 

REPLACEMENT SHEET 



21/27 




David B. Ritchie 
THELEN RE ID BROWN RAYSMAN & STEINER LLP 
Serial No.: 10/813,907 

OUR REFERENCE NO.: IMPJ-0027A (033327-054) 
REPLACEMENT SHEET 



22/27 



200 



High-Voltage 



^-202 




204 



J 



I ntermediate_Voltage 
208 j 206 



HV 



out 



212 



High- 
Voltage 
nFET 



Reset 



216 



220-^ 



ft- 



210 



J 



HV 



out 



V 



dd 



€l 



214 



J 



High- 
Voltage 
nFET 



Set 



218 



J 



V 



V 



FIG. 24 



David B.Ritchie 
THELEN RED) BROWN RAYSMAN & STEINER LLP 
SERIAL NO.: 10/813,907 
OUR REFERENCE NO.: IMPJ-0027A (033327-054) 

- REPLACEMENT SHEET 



23/27 



73 
CD 
Cfl 
CD 



CD 



i| 

^ CD 
CQ 3 

CD CD 
Q. 

CD 

I 



CD 

— r 

00 
CQ 
CD 



HVSW 



H v out H V out 



HV-fgO 






HV-fg1 














Out 




FUSE 




Initialize 






Out 



V 

Gnd 
FIG. 25 



David B. Ritchie 
THELEN REID BROWN RAYSMAN & STEIN ER LLP 
Serial No.: 10/813,907 
Our Reference no.: IMPJ-0027A (033327-054) 

REPLACEMENT SHEET 

24/27 



202-^ 

Program Data and Address 



Vdd 


/-204 


Program 
Decoder 


Intermediate-Voltage 


High -Voltage 


Initialize 


End 





Address 



206-^ 




Readout 
Decoder 



FIG. 26 



David B. Ritchie 
THELEN REIO BROWN RAYSMAN & STE1NER LLP 
SERIAL NO,: 10/813,907 

Our Reference no.: impj-0027A (033327-054) 

REPLACEMENT SHEET 



25/27 



1 



CO 


OUT 


SE 


OUT 


> 

co q: 


INIT 


D 
LL 






CM 
< 



CO 

> 
I 

co a: 



I L 



l< CM 
O 

m 

CM 



J— 
D 

O 



l< 



CO 


\- 

U CO 


OUT 


> 

X 
CO CH 


t£ 

Z 



CO CO 



o 
in 
eg 



3 
3 



CD 
CO 

CD 

E 

0) 

c 



CD 
CO 



o 
CO 



<D 



CM 

m 

CN 




J 



ID 



CNI 
i 

LO 
CN 



To 



a 

LL s 

a iq 



CM 



< 



O 

o 

_J 

o 



David B. Rjtchie 
THELEN RE1D BROWN RAYSMAN & STEINER LLP 
Serial No.: 10/813,907 
Our Reference No.: IMPJ-0027A (033327-054) 

REPLACEMENT SHEET 




David B. Ritchie 
THELEN RE ID BROWN RAYSMAN & STEINER LLP 
Serial No.: 10/813,907 
OUR REFERENCE NO.: 1MPJ-0027A (033327-054) 

REPLACEMENT SHEET 



27/27 



300 



302 



Floating 
Floating L0 C0S Gate 
Gate or S J\ 304 




Gate 
Oxide 



Electron 
Injection 



Gate Electron* 
Oxide Tunneling 



p" Substrate 



FIG. 29A 



300 



Source Contact 
Metal Gut 



p + Source 
Diffusion 



Floating .... 
Gate n + Well. 

Contact 
304 



302 




n + Drain n"Well- 
R« 1 P Diffusion 

Diffusion {Shotted pFET) 



FIG. 29B 



